We study the general rational solution of the Yang-Baxter equation with the supersymmetry algebra s (2|1). The Roperator acting in the tensor product of two arbitrary representations of the supersymmetry algebra can be represented as a product of simpler building blocks, which are R-operators. Bibliography: 14 titles.
Introduction
In the previous paper [1], we have shown that the general R-matrix can be represented as a product of much more simple R-operators. In this paper, we consider the general rational solution of the Yang-Baxter equation with the supersymmetry algebra s (2|1) and show that there exists a similar factorization. In fact, all the calculations are quite similar to the s (3)-example, and the modifications due to supersymmetry are simple. The generalization of the previous results (see [1] ) to the algebra of supersymmetry is mainly motivated by possible applications to the super Yang-Mills theory [2, 3, 12, 5] .
The presentation is organized as follows. In Sec. 2, we collect standard facts about the algebra s (2|1) and its representations. We represent the lowest weight modules by polynomials in one even variable (z) and two odd variables (θ, θ), and s (2|1)-generators are represented as first-order differential operators. We use the notation and formulas from the paper [8] . In Sec. 3, we derive a defining relation for the general R-matrix, i.e., a solution of the Yang-Baxter equation which acts on tensor products of two arbitrary representations, elements of which are polynomials in variables z 1 , θ 1 , θ 1 and z 2 , θ 2 , θ 2 . In Sec. 4, we introduce natural defining equations for R-operators and show that the general R-matrix can be represented as a product of such much more simple operators.
Finally, in Sec. 4, we summarize our results. In the Appendix, we calculate matrix elements of R-operators; as a consequence, we obtain matrix elements of the R-matrix in the full agreement with the results of the paper [8].
sl(2|1) lowest weight modules
The superalgebra s (2|1) has eight generators: four odd generators V ± , W ± , and four even generators S, S ± , and B. In the natural notation,
, and E 33 = B + S.
Commutation relations for generators of s (2|1) can be written compactly (see [6, 7] ):
where the graded commutator is defined as follows (we choose the grading 1 = 3 = 0 and 2 = 1):
There are two central elements (see [6, 7, 10] ): The Verma module is the generic lowest weight s (2|1)-module V Λ , Λ = ( , b). As a linear space, V Λ is spanned by a basis with even elements a k and b k :
and odd elements v k and w k :
The vector a 0 is the lowest weight vector:
We use the representation V Λ of s (2|1) in the infinite-dimensional space C[Z], where Z = (z, θ, θ), of polynomials in even variable z and odd variables θ, θ with the monomial basis z k , θθz
and lowest weight vector a 0 = 1 (see [8] ). The action of s (2|1) on V Λ is given by the following first-order differential operators:
It is possible to derive closed-form expressions for elements of the basis:
It is obvious that, for a generic = − n 2 , the module V Λ is an irreducible lowest weight s (2|1)-module isomorphic to V Λ , but for the special values = − n 2 of the spin, there exists a finite-dimensional invariant subspace. There are three possible cases depending on relations between b and n (see [6, 9, 10] We use the three-dimensional chiral representation V. In the basis e 1 = S + · 1 = −z + θθ 2 , e 2 = W + · 1 = θ, e 3 = 1,
